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(57) -H3o6peTeHMe othochtc* x McipTCflO- 
6«Bawaefl npot*aaneHHOCTH h npeAHaaHaue- 
„o «ia peMOHxa o6caflHUX kohohm k mso- 
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iUIWai OOBOflHHBBWXCH npoAyxTHBmx untcr 
xob b sone ne P *opa«HH. Uenb - ooecne- 
qeKHe'aKOKOMiH Marepaana nnacrup* . Ha 
TpyOax enycxawr nwpaBn> v^w* jaxe ~ 
pa c yiuionwTeJibHUiat BncMeHra»« h yc- 
T aaoBneHi«ft Ha hhx nnacrupb. 3areM 
Bepxmft Topen HHBBaro ytmoTHHTenbHPro 
wieMeara niAPaBJWMecxoro naxepa pas- 
Hmam „anpoTHB »»«e«l rpa»«« HHrep- 
B ana BercpMeTHMKOCTH. flnHHy nnacmpa 
MKatciiJUvr no MaTeMaTHMecxoA «opKPie, 
Dpomsbowit sanaxepoBxy ynnoTKHTenMwx 
»eMeBTOB naxepa b xoKueaux ywawK 
nnacTHp*'MpacB«pe»te wiacTMpB no Bcefl 
AnHue nyreM cosnamn HseuToiooro Aaane- 
* bkb b ynnoTKHT«ibi«x BneMeKTax naxepoB h 
b Me«naxepHoft sone. Taxoe pacnonaxe- 
Hue nnacTupa oeecnewaeT coxpaHHocxb- 
ero H ottcaAHoA kohohhu b HwrepBane, 
ocnaCneHHOM oTBepcwim. 4 ««• 



Y 



HaofipeTeHHe othochtc* k HC*TeA06u- 

cnocooaM pewoHra oficaAHMX xoiiohh, a 
raxae HsoiiHWH ooaoAKHaimixca npoAyx 
thbhux nnacxoB ■ 30«e ri ^J>™™' 

Ueflbio HsofipeTetwa Hanaerca o6ecne 
MeHHe 3KOHOMHH naTepnana 

Ha 4hf. 1 H3o6 P axeH naxep cabo«h 
^ mnpaanMuccKHft (HPC) c ycraHoaneH- 
Ei h^hcm nnacrupeM b xpaHcnoprHOH 
„onoxcHH::> «a <*r. 2 - to me. npH _ 
aanaxcpoBxc ero ynnoTHHrenbKUX BneneH 
tob Ha ruiacTupe; Ha <«r. 3 - to me . 
„p„ npHxaTHHKOKueruxyMacTKOB nnac™ 
Dr k o6caAHoft xonoHHe; Ha <par. «• 
to «. np« saaepoieKHH npnxaTH* xoHne— 



bmx ywacrxoB h Ae*opMHpoBaKHH cpeAHe- 
ro ynacTxa nnacmpa AO xacaiw* -c BHyr- 
peHHcfl i»BepxHocTb» oocaflHoft xwiohku. 

CnocoS ycraHOBXH nnacTiipa b HHrep- 
sane He rep mcthhhocth oocbahoA xonoH- 
Hbi peanHayercH CJieAywWM o6pa B oM. 

Ha rHApaBrtHtecxHR tnaxep,, BWiKwaw- 
^fl BepXHHft I H hhxhhb 2 ynnoTHHTeiib- 
nie BneMeHTM, nexAY xoto P u»« pa3MeneH 
•AH*pepeBUHanbk«ft KVianan 3, ycxaHaBAH- 
VaeTCH MeTannHHCCXHil nnacrupb 4, xo- 
Topuft <pHxcHpyeTca Ha naxepe ynopa^ 5 
h 6. PaecroHiwe mcxay ynnoTKHTenbHMMi 
sneMCKTaMH 1 k 2 ycTanaBJUiBaeTca b 

saBHCHHOCTH OT A™ KM lUiaCTUPR , ^:ipe" 

neneHHoro no 3Bbhchmocth p h o6ecr.e«ie- 
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nta fumuoro aaxptrnia ynnoTHHT&nbuix 
MeMejrro* J h 2 xokiwbumh yq acne am 
tmacrvpa* 

flraa* nnacrupa auttapaeTca b coot- j 
bctctbhh co enc/tywmeft s abh cm koct bio 

me Anuaa nnacTbipa, m; 

1 0 AriHua HfrrepBana HerepneTHUHoc- t0 

TM O0C0AHOA KOnOHKJ, m; 

AHHHa ynnoTHHTejibHoro BjieHett- 



• • . va rHAPaajxHiecxQro naxepa, m;- 
F AaBneme a rHApaanHiecxHx na- 
'xepax npn npuxanui roHueubtx 
jmacTXOB nnacrbfpa, MIIa{ - 
. I - paccroxHHe or ycTb* ckboxhw 
•no aepxaeft rpa^Kuu HirrepBana 

HerepMBTHTOOCTK oOcaABOft XO-. 

noma*, hi 
E - MOAynb ynpyrocrH HaTepHana 
• rpy6 t Ha xotopux upohsboaht- 

ca ctryck nnacrup* p MHa; 
C - oTHoacHHft Hapyxjioro AxaxeTpa 

x BHyrpeHHexy TpyO , na xoto- 

pux npOHSBOAHTca cnycx nnacrw- 

W _ ■ . ' 
(U - .x09$4huh*ht HyaccoHa HaTepH- 
ana Tpy0 9 Ha xoTopbtx npoHaso-. 
witch cnycx nnacTbtpH. 
Haxep c nnacwpeH 4 cnycxaeTca^Ha 
xacocao-xoKnpeccopHux TpyOax (kc no-, 
xaaam) .a o6caAay» xonoHHy ? x Hirrep- 
aany 4 0 HerepMerHiHocTH , ocnaQnemoMy .* 
OTBepcTHXHH 8. HkxhbA ynnoTHHTenbMjft 35 
aneMCHT 2 ycraHaajiHBaxrr Tax r MTotfci 
/tro aepxHHfl top en Gun aanpoTna mxHeft . 
rpancqu HHTepBana 1 0 . ESph stom paccro- 
ime MCTay hhxhhm topaom sepxiiero yn- 
iiOTHKTenbHoro weneHTa 1 h Bepxneft 
rpaHHqbi ttarepaana l 0 coctbbht Bennm- 
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yAHHHCHHC HaCOCHO-KO*iIlp«CCQPBbfX TpyO 

• npu ycraHOBe nnacTbipx. CosAaxrr b n axe- 
pa H^6brro«iHoe abba em e nop a ax a 2-3 Mtla 
h aanaxepoBUBaioT ynnoTHHTCHue sneMeir- 
tu I H- 2 b xoHAeiux yiacrrax nnacrupx 
A (4*tr. 2). noBtmaioT ftaaneme a naxc- 
pe h 'pacsHpanr ero- CHaiana ynnoTau- * 50 

TeJIbffttMH 3/ieMCHTaMH ) M 2 COOTBCTCTBy- 

tomne KOHaeBbie yiacrxii nnacrbtpa 
(4nr. 3). Oocne *ero oTxpuaaeTca mfy- 
^epeHUHanbHb^ xnanan 3, np ens apHTejib- 
ho HacTpoeHKbtft Ha aanaHHoe AaaneKHe, 1 55 
H paCoicft X;'UKOCTb» pacampaioT cpcAHxwo 
qaab nnacTbtpH. flaanetaie b naxepe no- 
BbmajoT ao pacneTHoro P4 r cOeaiewBaio- 
taero npnaaTHC xoitueBbix yiacrxoa nnac- 



Tbip* Aa&neKHeM P k » npn btom cpeAHaa 
sacTb nnacrbipx b HHTepBane l € Aetfop- 
MKpyeTCfl pacneTHbiM a* an era en . 
AO xacaKHH c BHyTpeuHefl noaepxHocTbio 
oOcaAHoft xonoHHbi ahh HcxjimeKHH Harpy- 
30X Ha HHTepBan i 0 (4m\ 4) t £ npoqec- 
ce ycTaHOBKH ruiacTwpb 4 awe ere c naxe- 
Pom nepeHemaeTca OTHocMtejibHo Hurep- 
Bana 1 0 o6cbahoA kojiohku Ha BenHWHy 
a/2 9 ho OnaroAapa BtfOopy nmnd nnac- 
Tupa h cooTBeTCTByxvieft ero opHeHTaAHM 
nepeA ycraHOBxofl oTHocHTCJibHo hhxhcA 
rpaHHAu HHtepBana lj, KOHueBue ywacr- 
xh nnacTwpa, npHxarae x oOcaAHoft xo- . 
ixouae, OyoyT aaxpAHTbca bhc HHTepBana 
1 0 aa p&bhom paccTOHHHH a/2 or coot- 
BCTCTayxdHx ero rpaHKu« Taxoe pacooao- 
xeHHe nnacTbipa otfecaewT coxpaKBoc.b 
ero H^oCcaAHoft xojiohhu b* HKrepaanc f 
ocnaOneHHOH otbcpcthahk • 

♦ o p n y n a u a o 6 p e r . h a 
CnocoO ycraHOBKH nnacTbvx z HHTep- 
Bana HerepMeTHHHocTH oGcbaboA koaoh- 
Hbi t BKmotiaxmHA cnycx aa TpyOax ima" 
paanHtecxHx naxepoa c ynnoTHHTehbnt- 
Mrt BneMeBTaMH h ycTaHoaneHHoro ua hhx 
nnacrapa, sanaxepoBxy ynndTKHTenbioix 
BJieMeKTOB naxepa a konueabtx yiacrxax 
nnacrvpa h pacsHpeaKe nnacnipa no 
Bceft ArtHuc nyieH cosfliHHii uaCuTOwro 
AaaneHHfl b ynnoTHHTehbmx sneHeutax 
naxepoB -a b MeacnaxepHoft aone f o t n h- 
h a x« h h ft c.a tcm ( vro t -c aenb» 
o6acne«teHHa skohomhh MarepHana nnacrw- 
pa, nociie cnycxa 1 nnacTwpH Bepxnift to- 
peu HuxHero ynnoTHHTenbuoro 3Ji*eMe«Ta .* 
raAPaamcnecxoro naxepa pasMesjaxrr Ha- 
npoTHB HHXHeft rpaniCKbi HHTepBana He* 
repMeTHWHocTH, a nnHHy nnacTbipa bu6k- 
pa»r a cooTBeTCTBHH co cjieAywuefl aaaH- 

CHKOCTbB " 

TOC L - ArtHHa nnacTbipa 9 m; 

1^ - AAHHa HHTepBana HerepMeTHu- 
hocth oOcaAHoft xonoHKU 9 m; 
ATOHa ynnoTHHTenbHoro mcmcht 
• tb rHApaarmiecKoro naxepa, m; 
• P - AHBneHHe b fmap asjiH mcckhx na- - 
xepax npH npKxaTHH KOHuesbtx # 
y^acTXOB nnacTbtpa 9 Mlla; 

1 - paCCTOUHHe OT yCTbH CKBaxHKbl 

ao BepxHefl rpaHHUbi HHTepBana 
HerepMCTHMHocTH oOcaAHOft ko- 
noHHbi, m; 
E - MOAynb ynpyrocrH MaTepwana 
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C - OTHoaeHHe Hapyrooro _ 
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flPOKsaoAHTca cnyca wiacTtipji; 
r ~ K <»4><}HUHeHT Ilyaccoita narepuana 
Tpyfl, -Ha aoTopux npoHaaPAHTca 
cnyac nnacTupH. 
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CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 




where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

|i is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval / 0 

is the quantity a, equal to 2 J ' , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P h where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure Pi « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval /o of the casing by a distance a 12, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval / 0 , the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval Iq at equal distances of a/2 from its corresponding boundaries. Such a 



A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

u is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 



«p.e. 



/p. 



Fig. 1 



Fig. 2 
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[see Russian original for figure] 



[see Russian original for figure] 
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